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FOREWORD

Doctor Herbert J. Pack died" January 5, 1930, following
a brief illness. He left many unpublished data, some of
which have been compiled by his assistant, G. F. Knowlton,
to form the present bulletin.
Doctor Pack, as station entomologist, was studying many
problems, all of which could not receive constant attention.
Consequently, much of the information recorded is far
from complete but has value as a record of occurrence or
as it bears on phases of the life history of forms present
in this area.
"
Much credit is due the following men who have made a
special effort to make determinations of material. in order,
so far as possible, to complete Doctor Pack's records and to
properly name insects with which he had been working:
Messers Harold Morrison, Senior Entomologist, in charge of
Ta)OOnomic Investigations, U. S. Bureau of Entomology; J .
M. Aldrich, Associate Curator, U. S. National Museum;
W. C. Cook, Associate EntomolOgist, Montana Agricultural
Experiment Station; J. McDunnough, Chief, Division of
Systematic Entomology, Canada Department of Agriculture;
E. P . Van Duzee, Curator, Department of Entomology, California Academy of Sciences; C. P. Van Dyke, Professor of
Entomology, University of California; J. R. Watson, Entomologist, Florida Agricultural Experiment Station; and M.
C. Lane, Carl Heinrich, W. Schaus, C. T. Greene, and August
Busck, Associate Entomologists, U. S. Bureau of Entomology.
Thanks are also due to two of Doctor Pack's students, Mel ~
vin Janes and Verda Dowdle, who assisted him at the
Bountiful and the Logan insectaries during the summer of
1929.
P. V. CARDON, Director,
Utah Agricultural Experiment Station.
Logan, Utah,
March 25, 1930

NOTES ON MISCELLANEOUS INSECTS
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1. GOOSEBERRY FRUIT WORM
Emergence of Moths

The first gooseberry fruit worm moths, Zophodia grossuZariae
Riley, were observed at Bountiful, Davis County, on April 16, 1929,
although they were extremely scarce in the field. Moths began
emerging in the insectary April 17; the last moth emerged May 18.
Few moths emerged from April 23 to 26 on account of the cold
weather.
The following list indicates the number of moths emerging each
day in the insectary at Bountiful, Utah. during the 1929 season:
April
April
April
April
April
April
April
April
April
April
April
April
April
Apl'il

17................................ 9
18........................ ··...... 26
19................................ 11
20................................ 6
21................................ 7
22................................ 19
23·······..·.. ······... ·· .. ··..... 1
24................................

1

25······· .. ······ ...... ·· .. ··.....
26................................
Zl .........................·......
28.·.. ·.. ·..... ·.... ·...... ··.....
29···· .. ·············· .... ···· ....
30.··.····.. ·· ...... ·· ...... ·.....

1
13
47
77
74
13

::; t:::::::::::::::::::::::::::::: ~

May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May

3....................................
4....................................
5··· .. ··.····.· .. ··· ...... ·... ····...
6....................................
7....................................
8....................................
9....................................
10....................................
11....................................
12....................................
13 ........··· ...... ·... ·..............
14....................................
15 ................·....................
16 ................................. ·..
17 ............. ···· ... ······· .. ·... ·..
18· ..... ··.··_·······················

25
32
20
5
11
5
2

5
3
2
4
0
0
1
2
2

Sex Ratio

A careful record of the sex of each moth dying in cages was kept. Of
502 recorded moths, 297 were females and 205 males, making a sex
ratio of approximately three females to two males.
Publication authorized by Director, March 15, 1930.
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Mating

Following emergence from the pupal state, the moths begin
mating after a lapse of from one-half day to several days. It was
noticed that mating was usually in progress by early morning, continuing into the early and often late forenoon, and occasionally
continuing until evening. After being first observed in the morning,
one pair of moths continued mating for more than 12 hours.
Mating was first observed on April 21, 1929, and continued until
after the last moths had emerged from the pupal stage. Mating
occurred with the moths backed up together, the bodies in line, with
heads in opposite directions.
Flight

Observations on flight of the moths were made April 16, 1929.
The first moth observed flew 170 yards, making two stops in this
distance; when last seen it was flying at a height of about 12 feet
in the air, gOing over a barbed wire fence, after which it was lost.
A second moth was followed for 10 minutes, in which time it
traveled 141 yards. Moth 3 traveled 133 yards in 10 minutes, making
one stop in this distance. Moth 4 traveled 667 yards in 25 minutes,
making seven stops. Moth 5 traveled only 73 yards in 25 minutes,
with six stops. The sixth moth traveled 140 yards in 30 minutes,
making four stops. At times a moth would fly with the slight
breeze, but moth 3 followed a rather torteous course, recrossing
its former path of flight on several occasions.
Length of Life

The life of the gooseberry fruit worm moth is usually rather
short. Records were kept on 499 mot hs which emerged and spent
the adult life in cages in the insectary at Bountiful. Moths began
to die when two days old. During the period from the tenth to
twelfth day (Fig. 1), inclusive, 118 moths died, while 348 of the
499 died between the fourth and twenty-first days. One moth lived
to be 44 days old and the next oldest moth reached 37 days. Tbe
last moth died in the insectary on June 4 and moths were extremely
scarce in the field at this time. The last time . a moth was observed
in the field was on June 13.
Oviposition

The moths emerging during the previous 24 hours were daily
placed together in a round glass battery jar. The number of moths
t.o a jar ranged from 4 to 74. These moths were placed in 26 different
ca ges; fertile eggs were deposited in 23 of them . Records were kept
for the various cages rather than for individual moths. Moths in
Cine 1'.:1: tjcular cage began ovipositing within a day after eme!'gence,
while those in 'lnothel' cage did not begin laying eggs unt!I the
fiftEenth day. Moths emerging ea:-Iy in the season from Aprll 18 to
4:00 p. m. April 26, required from 7 to 15 days to begin ovipositing.
Moths emerging after 4: 00 p. m. on April 26 to May 18 required from
1 to 4 days only to begin laying eggs. Eggs were laid in the differ ent
cages over periods ranging from 4 to 22 days. The age of moths
at the time the last eggs were deposited ranged from 6 to 29 days.

NOTES 0
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F IG . l.-Mortality curve for adult gooseberry fruit worm moths,
showing the length of life in days on the horizontal line,
with the number that died each day scaled
on the vertical line

The average pre-oviposition period for the moths in the 23 cages
was 5 days; the average oviposition period was 13.5 days. Eggs were
deposited from April 20 to June 1.
Records, kept as to place of oviposition, showed:
Eggs
Eggs
Eggs
Eggs
Eggs
Eggs
Eggs
Eggs
Eggs

on bark of twig .... -.- -- -.... -.. -...... -.......... -.-.... _... _... _............. 545
on lower urface of leaf ........ -....................................... 677
on upper surface of leaf ...... -............................ -... -........ 361
on petiol .......... -.. -.... -...................... -........ -...................... -.. 46
on sepa 1--.-..... --........... -... _................................... _................. 552
on out ide surface of petal .............. -............................. 19
on inside of petal.. -................ -.......... -.............. -..................1607
on ovary, outside .................................. -........ -................ 78
on ovary, inside .................................. -............................. 428
Total number of eggs............................................................

4313

Eggs laid on twigs are either exposed or deposited in cracks or
crevices. One moth was observed to go from one flower to another,
inserting one egg in each.
Egg

The egg of the gooseberry fruit worm when laid is snow-white in
color, and somewhat resembles an ellipse. Each end rounds off some-
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what as in the large end of a hen's egg. Usually one end is a trifle
larger than the other, and this is the end in which the head develops
and in which a hole is made for emergence. When deposited on a
leaf or twig, the side attached to the plant often becomes slightly
flattened, corresponding more or less to the shape of the surfaces
upon which it rests. Under magnification the surface of the egg appears rough, being covered with minute pits. The egg is 0.67 rom.
long and 0.5 mm. wide.
The egg remains white for a period of from 1 to 8 days, when it
gradually assumes a faint smoky pink or orange appearance. Following this shade, the pink becomes stronger and la ter ~ the p,r edominating color.
The pinkish color is followed by an irregular spotting with scarlet,
giving a dull scarlet appearance when examined with the unaided
eye. The scarlet color fuses together and brightens as the development
of the egg progresses; the bright est coloration is reached about 24
hours before hatching. At this time the head and pronotum of the
larva begin to darken and m ay be distinguished through the shell.
Following this, the scarlet gradually fades, while the dusky color of
the head and pronotum deepens. At time of hatching only a trace of
scarlet remains.
Flowers

Individual gooseberry flowers were observed to remain open over a
period of from 4 to 8 days, the average time for those observed bet ween May 12 and May 23 being
5.7 days. Egg-laying commenced as
flowers began to O,pen and was
hea vy when most of the flowers
were in bloom. The maximum number Qif blossoms was open about
May 4. After the blossoms open
and when the colored sepals extend
out ward and then downwa rd is
t he t ime at which they are m ost
attractive fQir oviposition (Fig. 2).
As t h e floral cup closes and t h e
sepals begin to fade, the flowers
become less attractive and few
eggs are deposit ed in them. The
first blossoms began opening April
28 ; by May 20 the blossoming
period was p ractically completed.
F IG. 2. - Section of gooseberry
flower showing eggs in a position
commonly selected by ovipositing
moths

Incubation PeIiod

The length of time r equir ed for
ha tching was observed for 4089
of the eggs deposited in 23 cages during an oviposit ion period which
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lasted from April 29 to June 1. Observations on eggs studied in 179
different groups were made in order to obtain these data. One
noticeable feature was that all eggs deposited on a given day would
require the same length of time for incubation, regardless of the cage
in which they were deposited, showing that under a given set of conditdons of temperature and humidity the incubation period was strikingl"7 constant. Eggs deposited during the last of April or early in May
sometimes required from 13 to 15 days for incubation, but when a
pl;)l"iod of warm weather followed oviposition the eggs would hatch in
from 7 to 12 days. No eggs were hatched before
seventh day. Due to
infertility arid artificial incubation conditions not all of the eggs deposited developed, but . of the eggs which did hatch from the 4089
dello,c;ited 22.3 per cent hatched on the seventh day; 8.7 per \~ent on
the eighth; 22 per cent on the ninth; 7 per . cent on· the tenth; 15
per · cent on the eleventh; 16 per cent on the twelfth; 4 per cent on.
the thirteenth; 2 per cent on the fourteenth; and 3 per cent on th~
fifteenth day of incubation.

the

Larva

Eggs deposited in the insectary hatched over a period of 19 days
between May 14 and June 2. Larvae hatching on May 14 required 31
to 34 days to reach the pupal stage; larvae hatching June 1 or 2
required only 24 days in which to complete larval development and
pupate. One larva, ha,t ched from the egg on May 31 and pupated on
June 21, required only 21 days. During the spring of 1929 the average
length of larval life was 30 days. After development is completed, the
larvae enter the ground where loos'e cocoons are spun a day or two
before pupation.
Description of Larval Instars
Fo~r instars were recognized in the larval development of the
gooseberry fruit worm.
First instar.-Immediately after hatching the general body color
is yellow, with red coloration shOwing through dorsal and lateral
portions of abdomen; head black to blackish-brown; spiracles ringed
with brown in all stages; prothoracic shield ferruginous; legs grey;
prolegs yellow. After entering a berry and feeding for a short time,
the body color becomes a translucent cream; head and pro-thoracic
shield ferruginous; legs dark grey, yellow above, with distal ends
brown; anal segments armed with brownish hairs.
Second instar.- Body cream-colored to greenish yellow, with
slightly dusky appearance caused by minute dark pits in body wall;
thoracic shield ferruginous with head and mouth parts nearly black;
hairs on body in rows, concolorous with body; anal segment light
brown; legs blackish; prolegs concolorous with body, except brownish
distal ends; lateral hairs ringed with brown.
Third instar.-Body cream-colored with faint inky green tinge over
the surface, caus.e d by the minute, dark pits, slightly darker than in.
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second instar; head, mouth parts, and pronotum dark ferruginous to
blackish; legs dark grey; prolegs concolorous with body except distal
ends which are brown; anal segment light brownish; color changes
little throughout this instar.
Fourth instar.- Body cream-colored, with a dusky green dorsolateral stripe on each side, extending from pronotum to the anal
segment; a fainter stripe extends along the mid-dorsal line; legs
broWn; prolegs creamy above and ringed with brown at distal ends;
head and pronotum light ferruginous; mouthparts somewhat lighter
colored than head; body hairs brown; tiny brown areas flecking
anal segment. Two or three days before maturity, the body becomes
bright green tinged with yellow; dark green stripe extends along
the mid-dorsal line, with sometimes a faint trace of the dorsolateral lines remaining; legs light brown; anal segment pale yellowish-brown ; head, mouthparts, and prothoracic shield light brown,
darker brown on lateral margins of shield ;
body hairs brown. At maturity, a tinge of red
covers the dorsal and dorso-lateral portions
of the body, which, with the existing green
color, gives a greenish-purple effect, with
purple predominating; dorsal stripe becomes darker; head, mouthparts, and prothoracic shield become darker; rest of
body color remains as in earlier stage.
Entl·ance of Larvae into Berries

F IG . 3.-Native currants,
nearly all of wh ich h ave
been destroyed by- gooseberry fruit w orm la,r vae,
showing entra nce holes,
a nd
some
shriveled
berries

A large number of gooseberries were
examined in a study on place of entrance
of the larvae into the fruit. The gooseberries were collected by gently shaking the
bushes ; all berries that dropped were collected and examined. The period of exam,ina tion continued from May 21 to June ,1,
1929; during this time 1269 berries were
examined. Of these berries, en trance had
been made into 592 through. the calyx, into
347 next to the stem, and into 85 through
other parts of the fruit. Of the berries that
dropped, 254 had not been entered by
larvae of the gooseberry fruit wonn, while
9 of those attacked had each been entered
by two larvae.

Larvae hatching from eggs laid in the calyx ordinarily eat
directly into the fruit; consequently, because of the great number of
eggs laid in the calyxes the number of burrows at this point was
large. Some of the entrance holes at the stem-end of the fruit were
made by larvae entering the second berry. An interesting point is
that few larvae entered through the fruit, even though this con-
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stitutes a much larger part of the berry surface than do the calyx
and stem ends combined. A great number of exit holes are made
through the sides of the berries.
The infested gooseberries were each cut open and examined for
larvae. Of the 1024 showing entrance holes, 750 contained living
larvae, 62 contained dead larvae, and the larvae had left the rest
of the berries. In eight of the berries, two larvae were found in
each berry.
Lat'val Habits

Movemen t of the mandibles and body of the larvae can be seen
through the egg shell a short time before the first hole is broken
to the outside. A small opening is usually made through the shell
by means of the mandibles, after which the larvae rests for two or
three hours. When the process of emergence begins, a larger hole
is made in the egg shell; the larva
makes the actual emergence in from 5
to 10 minutes. The larva is active from
the time of its emergence from the egg.
If the larva emerges in the bloom end
of a gooseberry, it ordinarily remains
there. If the egg is on a leaf or twig, the
larva moves about until it finds shelter,
which is frequently between leaf
petioles, in cracks in the bark, or in the
fruit calyx. Until shelter is found the
larva appears to be exceedingly restless.
B
Observations on a newly-hatched
larva were made showing that a hole
as long as the body could be exca va ted
in an hour and thirty-five minutes.
Until the hole was half as long as the
body of the larva no food was eaten,
but each time particles of the fruit
F IG. 4.-A, P-artly grown fruit
worm emerging from goose- were removed the insect would back up
berry; B, gooseLerry show- and expel the material from its mouth,
ing smaller entrance a nd depositing the fragments around the
larger exit hole of fruit opening to the burrow. When nearly half
worm
way into the berry, the insect brought
food material out less frequently and appe'a red to back up a short
distance and deposit the material along the sides of the hole. After
the hole began to deepen the larva showed less vigor in attacking
the berry than at the start.
One larva placed on a berry took the first mouthfuls of material
for a distance about the length of its body from the opening of
the hole before depositing it, but as the burrow deepened it was
satisfied to merely place the discarded plant tissue at the entrance
of the hole.
One larva disappeared into the berry one hour and twenty-five
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minutes after it took the first bite into the fruit. It continued
bringing plant material to the surface and piling it much like a
gopher mound, until the burrow was half the length of the body;
then it began feeding and did not reappear at the surface to dispose of the plant material. After the larva began feeding, fecal
material was passed from the anus in an almost continuous stream.
A second instar larva when placed on a berry ejected only a
few mouthfuls of food; it then began eating. This larva was more
restless than newly-emerged specimens; it frequently left the hole,
to return to it again in a short time.
Occasionally a larva would burrow for a short distance and then
leave the hole and not come back. Sometimes considerable silk
was spun around the opening after the hole had just been begun.
In case of second instar or older larvae, sometimes the head would
not be completely hidden in a hole before feeding was begun. In
a few cases the older larvae, while still making the burrow, and
when only a short distance inside of the berry, ate part of the food
and ejected part around the entrance.
Pupation

Most of the larvae were in the fourth instar and many were
full-grown at the time of the first p,i cking of gooseberries at Bountiful, June 16, 1929. The first larva pupated in the insectary on
June 14 and the last one on June 26. These dates correspond almost
exactly to conditions observed in the field. The larvae in the insectary all hatched from the eggs between May 14 and June 2 and
usually pupated in the order of hatching.
When pupating in the field, the larvae crawl down into the
rubbish under the bushes and then spin loose cocoons'. The underside of pieces of wood or cardboard are especially choice places for
pupation. The gooseberry fruit worm re!mains in the pupal state
for a period of approximately 10 months, allowing only about 2
months for the remainder of the life cycle.
Parasites

Two species of parasites were reared from pupae of the gooseberry fruit worm. These were determined through the courtesy of
C. F. W. Muesebeck 1 . The more common species is E1Jhialtes sanguinilJ eS (Cress.), a fairly large form with black body and red legs.
In Bountiful this species produces two generations a year. Adults
of the overwintering generation emerged from overwintering
Zophocli a pupae from May 12 to June 1. Adult parasites of the next
generation emerged from July 4 to July 29. Adults of the secondgeneration parasites mate within a few hours and oviposit in other
pupae; the generation from these eggs emerges the following sp·r ing.
lU. S. Bureau of Entomology, Melrose Highlands, Massachusetts.
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The time required for a single oviposition by the overwintering
generation was usually from 5 to 45 seconds, but in two instances
fetmale parasites required 150 to 225 seconds to complete the process.
Second-generation parasites required from 5 to 75 seconds for
oviposition. In cases observed in the insectary, only one parasite
emerged from anyone pupa of Zophodia, although in some cases
. more than one oviposition was made in a pupa.
Thirty-six overwintering E. sanguinip es emerged fron ZDphodia
pupal cases as compared to 550 moths of the fruit worm.
Two specimens of M esosten1ts graci li s (Cress.) emerged from
gooseberry fruit worm pupae on July 12 and 15, respectively.
Damage

During recent years severe losses have been sustained in parts of
utah where the gooseberry fruit worm is abundant and where the
raising of gooseberries and currants is an important industry. During
1928 the gooseberry crop in the vicinity of Bountiful was almost a
complete failure, and red and native currants (Fig. 3) . were severely
damaged. During 1929 unsprayed currants and gooseberries (Fig. 4)
in this area suffered severely, but when control measures were
applied at the proper time a fairly good crop of berries was produced.
In the field next to the Bountiful insectary the average yield of
sound gooseberries from bushes sprayed once with lead arsenate
amounted to 8.7 quarts per bush. The average drop of berries due
to causes other than gooseberry fruit worm was 0.3 quart to the
bush. The average loss due to gooseberry-fruit-worm attack was
approxi:ma.t ely 1 quart to the bush. Damage to berries still on the
bush but infested with fruit-worm larvae, which had to be discarded
amounted to from 0.2 to 0·5 quart to each bush; the balance of loss
,vas due to berries that dropped earlier in the season after being
attacked by the larvae. In case of a field sprayed but once this
represents a 10 per cent loss due to gooseberry-fruit-worm damage.
Three bushes were not sprayed but left as checks. FrOlm the three
bushes, only 1.5 quarts of good berries were harvested. Had these
bushes yielded in proportion to the others, a total of approximately
26 quarts of first-class fruit would have been gathered. Harvesting
at Bountiful began on June 15, 1929. The same field as described
above was sprayed during the summer of 1928 at a time when all .
of the blossoms had closed and when most of the fruit was partly
developed. Little control was realized, practically the entire crop being
destroyed by gooseberry-worm infestation, so that practically no
sound fruit was harvested. Under the methods of control used in
1929 the same field yielded approximately 4000 quarts of gooseberries free from worm infestation.
Another field of about 3 acres which received one application
of the lead arsenate spray yielded an avera~e of about 9 quarts to
the bush, while a "check" row in the center of the field which
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received no spray yielded not more than 4 or 5 quarts to the bush.
A single row of gooseberries in an adjacent field was not sprayed
during 1929, with the result that before the season was over approximately 100 per cent of the fruit was infested by worms.
Contl·ol

Data for but two seasons are available for drawing conclusions
on control. In 1928, the bushes were sprayed after nearly all of the
calyxes had closed; practically no control was evident, the crop
being an almost complete failure. The maximum number of blossoms
was open about May 4, 1929, and bees were abundant; spraying with
an arsenical was delayed, therefore, until most of the blossoms were
fading and when few bees were present. However, application of
spray was made before the calyxes closed. The bushes at Bountiful
were sprayed on May 8 and 9, using 7 pounds of arsenate of lead
powder to each 100 gallons of water. Care was taken to get the
solution into as many of the calyxes as was possible. Practically all
gooseberry and red current patches were sprayed at this time at
Bountiful; application was made a few days later at Woods Cross,
where the bushes were about three days later in their development.
Unsprayed checks suffered from 50 to nearly 100 per cent damage,
while the average loss where bushes were properly sprayed was about
10 per cent. To see how well this method of control will hold up
over a period of years, further work on control is necessary.
2. LESSER BUD MOTH

Moderate injury occurred to a few apple trees at Hooper, caused
by larvae of the lesser bud moth, Recurv aria n ane lla Hubner. On
May 10 leaves were webbed together and the larvae were feeding
inside of the enclosure thus formed. ' These masses ' of webbed le,a ves
were rather conspicuous and on some trees were present in large
numbers.
During the summer wherever examinations of fruit were made,
in Boxelder, Cache, Davis, Salt Lake, utah, and Weber Counties,
leaf-mine'r injury typical of the lesser bud moth, was found. Injury
by the leaf-miner forms was of little economic consequence, but the
distribution, as learned from the observation of injury, shows that
this insect is widely distributed in northern Utah.
Entrance of Leaf-Mining Larvae

Mines made by first instar larvae reared in petri dishes showed that
of 293 leaf mines, entrance had been made in 243 from the underside
of the leaf and 50 entrance holes had been made from the top of
the leaf. Two weeks later, on August 8 and 9, 1929, 200 'mines were
examined from leaves collected from the field; in no case was entrance found to have been made from the uppe'r surface of the leaf.
An examination of additional material from apricot showed 75
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entrances gained from the underside of the leaf and none from
above.
Adult Moths

Adults of the lesser bud moth from larvae collected at Clearfield, June 20, 1929, began emerging at the Bountiful insectary on
June 22. At this time no moths had emerged from material collected
in utah or Cache Counties, but many larvae had pupa,t ed at Lehi
(Utah County) on trunks and limbs of trees beneath loose bark.
Several adults were collected in an apple orchard at American Fork
on June 21. At this time injury was still showing on some trees at
Lehi and Pleasant Grove, where occasional trees had been damaged
by the leaf-webbing la,r vae. Moths of this species were reared from
apple leaves collected at Garland, June f1, 1924, by 1. M. Hawley
and G. F. Knowlton.
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F IG. 5.-Mortality curve for adult moths of the lesser bud moth,

with number that died each day scaled on
the vertical line

The 134 moths that emerged and died in cages were examined to
determine sex ratio; 79 females and 55 . males were present. The accompanying graph (Fig. 5) shows the number of days tha.t the
adult moths lived. The longest lived moth attained the age of 24 days.
3. THE BUD MOTH

The bud moth, Spilonota oc ellana (D. and S.), has been collected
in several localities in northern utah and during the summer of
1929 was found to be doing moderate damage in one cherry orchard
at Centerville.
Five adult moths were collected from apple trees at American
Fork, June 21, 1929. These were placed in glass battery jar cages and
226 eggs were deposited by the females between June 24 and July 10.
The majority of the eggs hatched, the larvae emerging between July
1 and July 15. Most of the eggs required 7 days' incubation period
before hatching, but a few hatched in from a to 6 days after oviposition.
Newly-hatched larvae were rather restless, wandering around
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seeking shelter and occasiQnally stopping to bite at the leaf surface
or at the hairs that covered the under-surface of the leaf. Feeding
was usually begun over a small area and bites taken from different
places over an area of probably one square millimeter. The food
chewed from the leaf was spit from the mouth, and usually no food
was swallowed until the larva had chewed a number Qf small holes
into the leaf surface. Finally the larva found an acceptable place
where shelter was afforded by leaves touching, Qr by a leaf touching
the fruit; there the larva settled down and spun a protecting web
over the body. Feeding on older leaves gives the appearance Qf
skeletonization, and on fruit small holes are bored, lessening the
value, Qr causing t.he fruit to drop.
The larvae shQwed a decided preference for working on the undersurface of the leaf, 90 per cent Qr more being found feeding there.
Incorporated in the sheltering web are excrement and tissue discarded at the beginning of t he feeding process. This is done as the
web is in its early stages and rather loosely spun. Particles of excrement are taken into the mouth and forced thrQugh the loose web ;
finally anQthe'r heavier coating of silk is spun on the inside, under
the older web.
4. PEACH TWIG BORER

study of the life history of the peach twig borer, Anarsia li neatella
Zeller, in 1929 showed the presence of three genera,tio.ns a year in utah.
This study was made in Davis County with a stock Qf insects reared
throughout the summer in the Bountiful insectary. A survey of field
co.nditions was carried on in cQnnection with the work done in the
insectary.
At Bountiful the first-brood larvae were found most abundantly
working in the fruit Qf apricots, while second-brood larvae severely
injured plum fruit and to some extent attacked the fruit of peaches.
Overwintering Brood

The overwintering larvae were active fQr a time in the spring, after
which pupation occurred, the adults emerging at the insectary between
June 12 and June 21. Fourteen adults were obtained during this period
and were placed together in a breeding cage as they emerged. Oviposition in this cage began Qn June 17 and continued until June 26, during
which time a total of 1216 eggs was laid. These hatched in from 6 to
8 days after being oviposited. By July 11 all of the adult moths had
died.
First Brood

Earliest first-brood larvae became mature and began to pupate on
July 23, with the first adults emerging o.n July 28. The last observation
of adult emergence was on August· 9. In practically all cases the pupal
period lasted for from 6 to 8 days. Oviposition began on August 1 and
continued until August 20. During this period 36 female moths laid a
total . of 4469 eggs, an average of 124 for each moth. With few excep-
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tions the incubation period fOlr the eggs was 5 days. Individual records
on length of life kept for 27 moths showed the average length to be
15.4 days, with the shortest 2 days and the longest 31. In the insectary
the first adults were dead by August 4, and by September 10 all of
first-brood adults were dead.
Of 93 moths of the first and second broods determ.i ned for sex, 46
were males and 47 females, giving a ratio of 1 to 1.
Second Brood

By August 29 the ea rliest second-brood larvae were mature and the
first adults emerged. In t he insect ary, emergence continued until
October 17. The pupa l period obser ved for 52 individuals gave an
average of 17.1 days, the shortest bein g 6 days a nd the longest 28 days.
The first eggs were observed on September 1 and oviposition continued
until October 6. During this period a t otal of 779 eggs was laid by 37
female moths, giving an average 19.9 eggs. Of the 779 eggs la id only
238 were observed to hatch and t h ese previous to September 28. The
average incubation period was 11 days, the shortest period being 5
days and the longest 13. The average length of life for 35 moths was
27.4 days, with the shortest length for a given mot h 11 days and the
longest 58 days. The first adults died on September 14 and by November 1 all adults were dead. The new generation produced by these
adults overwinter as larvae.
During the months of September an d October weather conditions
at the insectary were cold and unfavorable for the n ormal development of the insects. For pra ct ically all of the days of Sept ember the
minimum temperatures r an ged between 400 F. and 50 0 F . and somewhat less in October. Developm ent of second-brood adults and their
progeny was materially hampered by this condition.

F IG . 6.-Lar va of peach twig borer parasitized by
Copidosoma pyraliclis Ash m .

P a l'asitism

Of the first-brood 47.6 per cent and 9.3 per cent of the second-brood
larvae of the peach twig borer are parasitized by Copidosom a py rali di s
Ashm.2 (Fig. 6) . The paraSites became evident in the body of the twig
borer larva at the time the latter became mature and began to spin
a cocoon. At this time the parasites beneath the body wall of the host
2Determined by A. B. Gahan.
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appeared creamy, with occasionally a tinge of pink. They could easily
be distinguished with the unaided eye. After a few days the parasite
forms became whiter in color, and previous to the emergence of the
adult parasites gradually turned to black.
Of 193 mature first-brood peach-twig-borer larvae observed 92
were parasitized, giving a percentage of 49.6. The second-brood twigborer larvae were 9.3 per cent parasitized. For the parasites emerging
from the second-brood borers, an average period of 36.5 days was
required from the time of the first evidences of the parasites until the
adults emerged, the shortest time being 26 days and the longest 49.
Records kept on 50 parasitized twig-borer larvae of the first brood
showed an average emergence of 37.8 adult parasites from each larva.
The smallest number recorded was 6 and the highest 58. For a small
number of parasitized second-brood twig-borer larvae, the average
emergence from each larva was 27.6 parasites.
5. CODLING MOTH

Notes on Life History

The life history of the codlirig moth was studied in 1929 in Boxelder and Davis Counties. There were observed to be three broods,
the last of which was very small. Details of the life history were
studied from a stock of captive moths and larvae kept in the insectary
at Bountiful throughout the season. This supply of insects was reared
from overwintering larvae which were obtained from their hibernating
quarters previous to April 15. The information obtained from this
source was in every case checked by a survey of field conditions.
The overwintering form of the codling moth is a larva spun up
in a silken cocoon. The overwintering larva pupates in the spring and
transforms into a moth known as the adult of the overwintering larva.
The moth (cover cut) lays eggs from which hatch first-brood larvae.
Part of the first-brood larvae do not transform into adults until the
following spring. Those larvae of the first brood which do transform
produce the second-brood larvae. Part of the second-brood larvae
transform to produce the third brOOd, while the remainder overwinter.
In Utah all of the third-brood larvae overwinter. The overwintering
larvae then consist of the non-transforming individuals of the first
and second broods and all of the third brood.
The first codling moth adults of the overwintering brood emerged
in the insectary at Bountiful . on May 24. The last emergence observed
was on June 20. Earliest first-brood larvae became mature on July 8
to July 15. Of these, 91.67 per cent transform.ed to give rise to the
second brood. Only 75 per cent of the later first-brood larvae transformed. The earliest second-brood larvae matured on August 16, and
of these 5.7 per cent transformed to give rise to a small third brood.
SecOnd-brood larvae maturing a week later nearly all overwintered,
with only 0.5 per cent transforming.
The tendency of many of the first- and second-brood larvae to
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overwinter has a marked effect upon decreasing the infestation by the
pest during the latter part of the season.
6. CIGAR CASE BEARER

The cigar case bearer, Ooleophora tletc h erella Fern., was fairly
numerous in orchards at Granger, Salt Lake County, on May 31, 1929.
Larvae discontinued feeding within a few days after this date, and
adults began to emerge on June 30. Several parasites were reared frOom
specimens collected. Adults began laying eggs on July 8 and continued
until July 20. These eggs began hatching on July 20. Cases of the cigar
case bearer were collected on apples, at Magna (Salt Lake County),
and on August 9 collected on cherry leaves at Centerville (Davis
County).
7. SUGAR-BEET CRO'VN BORER

Moths of the sugar-beet crown borer, Hulstia undulatella Clemens,
(Fig. 7), were abundant at Trenton, Utah, on June 24, 1929, and a
number were collected and brought into the insectary at Logan. These
began ovipositing at once, and a generation was produced from them
in cages. Fifty moths were collected at Trenton on July 7 and placed
in cages on bee't s in the greenhouse at the utah State Agricultural
College. During the evening of July 13 moths were flying in fields at
Trenton. At this time many feeding punctures could be found in the
crown of the beets, and nearly all leaves that touched the ground had
been mined by the larvae. Larval webs were abundant in the surface
soil. Large or small webs were attached to the leaf where the mines
occurred and the webs extended down into the soil. One fresh pupal
case was found on July 13, the moth ha ving emerged. Pupation
occurred in the grOound within the silken web. Moths were quite
abundant in beet fields at Trenton and Cornish on July 22.
Mating was frequently observed to occur from the time moths were
first brought into the insectary, on June 24, until all but three moths
had died, on July 6. Often moths would mate for several hours at a
time. One pair of moths began mating at 10:00 A.M. on July 1; mating
continued until 8:00 P.M. of July 4. Moths were quiet while mating
and could be moved from one cage to another without belng disturbed.
Eggs laid during the latter part of June and early July hatched in
from 4 to 8 days; larvae that hatched from July 1 to 10 began pupating early in August. Thirteen larvae had pupated on August 6 and in
preparation for pupation many were beginning to spin silken cocoons.
One larva pupated July 21 and the adult moth emerged July 28. Larvae
pupating August 1 to 3 emerged August 16 and 17.
Eggs were deposited by the moths on upper and lower surfaces of
the leaves, on the inner surfaces of the stems, around the bases of
the stems, and among the particles of surface dirt. In cages, many
eggs were deposited on the outside of the cheesecloth covering the top
of the cage, being fOorced through the meshes of the cloth at the time
of oviposition. The ~ggs are pearly-white when laid and slightly larger
at one end. Within a few hO'urs the egg turns to' a pale yellO'w, losing
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some of its opaqueness. At the end of 12 hours the egg is more yellow,
with a suggestion of orange showing through in spots. At time of
hatching the eggs are creamy-orange in color. Eggs are fragile but
become less so as the larvae are formed and the eggs are about to
hatch.
The larvae are yellowish when hatched with light brown heads and
shields. As soon as they emerge, larvae are exceedingly restless. One
larva began feeding on the upper surface of the leaf almost immediately after emerging, only taking time to spin a small amount of
silk around the place at which it was to begin feeding. The larva fed
very rapidly, tunneling into the leaf and feeding so close to the upper
surface that movements of the mandibles could be seen through the
thin covering at the leaf surface. After the larva was entirely within
the leaf, it suddenly broke a hole through the under-surface of the
leaf. A number of other tunnels were examined; in some cases the
larvae would be inside of the tunnel, while in others they had broken
through the lower surface and departed. Larvae did not always follow
the same course. One la:rva tunneled the length of its body into a leaf
in 40 minutes. Some larvae were noticed wandering about for several
hours, feeding a little here and there, and finally spinning a web and
becoming lost in the surface soil; in other cases they were observed
mining a leaf and disappearing inside a tunnel. When boring into the
leaf, it was noted that all of the food was consumed; none was cast
aside, as was the case in larvae of the gooseberry fruit worm.
The sugar-beet crown borer is only occasionally a pest of beets in
northern Utah. During some years it is so scarce as to hardly be found.
8. PALE \VESTERN CUTWORM

During the spring of 1929 the pale western cutworm, Porosag'r otis
Morr., caused serious damage to fall wheat in various fields
at Fairview, Utah. On July 9, the larvae had stopped working in the
wheat, but were still damaging spring-planted barley; as many as 15
cutworms to a square foot were found. Most of the larvae were mature
or nearly so at this time. Damage to the wheat and barley was from
the larvae cutting off the wheat and barley stems from half an inch
to an inch below the surface of the ground.
All larvae had pupated by August 21; however, there was no evidence that any moths had begun to emerge, no empty pupal cases or
adults being found. The pupae were found in earthen cells, 2 to 3
inches below the surfa~e of the ground.
A high percentage of parasitism was found. Of 57 pupae unearthed,
16 were normal, 16 were parasitized by the dipterous parasite Anthrax
lateralis Say, 7 by a hymenopterus parasite near Ohelonus sericeus
(Say), and 18 by undetermined parasites that did not ~erge.
Pupae were brought into the insectary on the college campus;
moths began emerging on August 24. Dipterous parasites had begun
emerging before the pupae were collected on August 22 and continued
to emerge for a few weeks after this date.
orthogonia
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9. CUTWORMS

During the spring of 1927 several hundred acres of alfalfa were
damaged by cutworms at Ogden. These were successfully controlled
by use of sodium arsenate, bran, syrup, and amyl acetate bait.
10. ALFALFA SEMI-LOOPER
The alfalfa semi-looper moths, Autog1'apha calitornica (Speyer) ,
were collected at Logan and observed in the Station insectary. Eggs
were deposited on July 15, 1929, on upper and under side of leaves, on
the inner surface of the petiole, and on the screen of the cage. These
eggs hatched from July 18 to July 20.
The egg is 0.57 mm. in diameter at the base and raises to a blunt
pOint; previous to hatching the tip of the point is black; the remainder
of the egg is pearly-white. When the larva begins to make an opening
for emergence from the shell, a slight bulge is evident on one side. The
larva chews at the shell for a short time, takes a short rest, and then
resumes chewing. About 20 minutes is required to make the opening
and enlarge it to a size permitting the larva to emerge. It was observed that 3 minutes were required for a larva to completely leave
the shell. The larva turns around after completely emerging and proceeds to eat what remains of the egg that it has just vacated.
11. STRA'VBERRY ROOT 'VEEVIL

The strawberry root weevil, Brachyr h inus ov atus (Linn.), is the most
serious insect pest confronting the strawberry growers of Utah. Because of this pest many strawberry patches must be plowed up by the
end of the third year. Cultural methods used by some growers seem
to assist in the control of the insect. Poisoned baits under most conditions have given satisfactory control.
Adult weevils begin to appear as the strawberry crop is practically
harvested. Shortly after this the weevils mate and lay eggs around the
plants which develop to produce the next generation. Upon hatching
from the eggs, the small larvae work down along the roots upon which
they feed, until the beginning of cold weather. The larvae remain dormant during the winter and resume feeding in the spring. As the
larvae increase in size they consume more and more food , with the
result that many plants have begun to die as the larv~e approach
maturity during May and June. The larvae cease feeding , pupate, and
transform to adults within the soil. The majority of the adults are
out of the soil at the close of the berry-picking season. Most of the
weevils mate, lay eggs, and die before fall; however, a few live over
until the following spring.
The success of control measures depends on killing the adults before
the eggs are laid. This demands that poison be applied as soon as
the crop is harvested. A few weeks' delay in putting ou't the poison
bait results in failure, as there is little advantage in killing the weevils
after eggs have been deposited.
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The black vine weevil, Brachyrhinus sulcatus (Fabr.), and the rough
strawberry weevil, Brachyrhinus rugifrons (Gyll.) , (Fig. 8), occur in
strawberry fields in northern Utah and cause some damage.
12. SQUASH BUG

Destruction of squash plants
by the squash bug, Anasa tristi s
De Geer, seems to be due not so
much to the plant juices removed by the bugs as to what
appears to be a plant disease,
or a disturbance set up by the
feeding of the bugs. The wilting
and ultimate drying of the
larger leaves are the first
symptoms of the disease. Later
occurs the wilting and drying of
the smaller leaves and stems and
finally of the stalks. Some plants
are more resistant to the malady
than others and are scarcely
affected. Some plants which
show evidences of the early
FIG. 8.-Adult of the rough strawberry stages of the disease later reweevil, Brachyrhtnus 'tugifrons
cover to some extent.
(Gyll.)
Tests in six different cages containing squash plants and squash
bug nymphs were conducted at the Bountiful insectary during the
summer of 1929 to determine whether or not the disease carried by
the squash bug was transmitted through the squash bug egg. In the
tests squash bug eggs were removed before hatching from squash plants
and placed on moist blotting paper in petri dishes. The bugs when
hatched were given no access whatever to old squash plants but were
inunediately removed from the petri dishes and placed on squash
plants which had been raised in the greenhouse and which were perfectly free from any outside contact with squash bugs or diseased
plants.
The number of nymphs placed in a given cage ranged from 14 to
25. Cage No 1 contained a Hubbard squash plant; the nymphs were
placed in the cage on July 11, 1929. By September 15, at time of last
observation, the plant was in a very unhealthy condition, with most
of the leaves either dead or partly withered. Nymphs were placed on
a summer squash· plant in Cage No. 2 on July 12. This plant was dead
by September 15. In Cage NO.3 nymphs were placed on a Hubbard
squash plant on July 12, and ' by August 16, at which time the nymphs
were in the fourth instar, the plant was completely dead. Cage No.4
contained a summer squash upon which the nymphs were placed July
13; the plant was dead by August 13. The bugs at this time were in the
fourth instar. By September 20 a Hubbard squash plant in Cage No.
5 had died; nymphs were introduced into this cage on July 15. In Cage
\
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No.6 the nymphs were placed on a summer squash plant on July 15;
the plant had died by July 29, at which time the nymphs were in the
third instar. The plants were vigorous and healthy and of good growth
at the time the teEts were begun. Symptoms of the disease in the caged
plants were identical with those of plants in the field. Check plants
showed no evidences of the disease. The above facts lead to the conclusion that the plant disease carried by adult squash bugs can be
transmitted through the egg from one generation to the next. The
wilting may be due to some substance injected by the squash bug at
the time of feeding rather than to any organism transmitted by the
insect.
The best control results were obtained by the use of calcium cyanide A dust. Dusting was repeated when necessary.
13. POTATO PSYLLID

The potato psyllid, P arat r i oza COCke1"e lli (Sulc.), was very abundant
in many parts of Utah during the fall of 1927. It was less abundant
during 1928 and rather scarce in most fields during 1929.
This insect appears to cause a malady to potatoes, known as
psyllid yellows. This appeared first in Utah during the spring O'f 1927,
and severe injury to the potato crop resulted in most parts of the state.
Eggs of the potato psyllid deposited in the Station greenhouse during June, 1928, hatched in from 7 to 15 days. Eggs deposited during
July hatched in from 3 to' 5 days. Nymphs emerging during the latter
part of July became mature adults in from 14 to 17 days.
14. HARMOLITA

Three species of .H annolita are found in northern Utah. The wheat
straw worm, H. grandi s (Riley ), is most common and most destructive.
The wheat sheath worm, H. vagi n ic ola (Doane ), is next in importance
and sometimes causes noticeable losses. The wheat joint worm,
H. tritici (Fitch), is only occasionally encountered in damaging numbers. H . granclis has two generations each year; the larvae hibernate
in the stubble, pupate early in the spring, and the adults emerge earlier
than those of the other two species. H. v agini cola and t ritici have but
one generation each year.
A large number of
ing 1927.

H annoli t a

in Tooele County were parasitized dur-
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TABLE l.-DAMAGE

BY

HARMOLITA
Total

Hannolita

L ocality

Date
gTanclis

I fJagini cola \

tritici

Mixed

Percentage

Cache County

----13

0
0
0
0
0
0
0

Newton
Trenton
Trenton
Olarkston
Newton
Newton
Newton

6/15 / 1926
6/16/1927
6 / 16/1927
6/16/1927
6/16/ 1927
6/ 16/ 1927
6 / 16/ 1927

Garfield
Bacchus
B acchus
B acchu
B acchus
G arfield
G arfield
Garfield
G arfield
G arfield
G arfield
Garfield
G arfield
G arfield
G arfield
G arfield
Ga rfield
Garfield
Garfield
Garfield
G arfield
Garfield
G arfield
Garfield
Salt Lake

60
6/8/1926
40
6/8/1926
68
6/8/1926
0
6 / / 1926
52
6 / / 1926
few
5 / l2/1927
few
5/13/1927
25
6 / 15/1927
65
6/15/ 1927
30
6 / 15/1927
60
6/15/1927
7 / 16/1927 numerous
present
7 /16 / 1927
,7 / 16/1927 numerous
34
7/17/1927
30
7 /17 /1927
0
7/17/1927
20
7 / 17/1927
60
7/17 / 1927
70
7 / 17/1927
,7 /17 /1927 numerous
80
7/17/1927
0
4 / 24 /1928
10
6/13/1929
0
6/13/1929

63
36
41
34
38
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

13
63
36
41
34
38
0

0
0
0
0
0
0
0
0
0
0
0
present
numerous
numerous
0
01
0
0
0
0
0
0
0
0
0

0
0
0
0
0

60
40
68
80
52

0
0
0
few
many
man
m any
0
0
0
0
0
0
m any
0
0
0
0

25
65
30

Salt Lake County
0
0
0
0
0
numerous
few
0
0
0
few
numerous
present
numerou
0
0
0
0
0
0
numerous
0
0
0
0

v

,

100
100
97
34
30
0
20
60
70
80
80

0
10
0

Tooele County
L ake Point
L ake Point
L ake Point
Erda
T ooele
Tooel e
T ooele
Tooele

6/8/1926
6/8/1926
6/8/1926
6 / 8/1926
7 / 18/1927
7 / 18/1927
7 / 18/1927
7/1.8 / 1927

45
20
16
48
48
50
few
40

39
40
0
60
57
50
many
25

0
0
0
0
0
0
0
0

9
8
0
16
12
0
0

76
52
16
92
100
100
80
65
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Order LEPIDOPTERA
Lati n Name

Oounty

Locality-Date

Family PAPILIONIDAE
Papi li o daunus Bois .................Cache ....................... Logan, August, 1923
Papi lio rutulus BOis .................Boxelder ................. Garland, August, 1926

Western swallowtail

.

Papilio ze licaon Lucas ............ Sa lt Lake ...............Salt Lake City, 1913

Western parsley caterpillar
swallowtail

Family PIERIDAE
P ieris 'l'alJae (Linn.L .............. Cache ....................... Loga n , June 15, 1929

Cabbage butterfly
Eurymus eu r ytheme (Bois.) ..Cache....................... Logan, July 8, 1929

Alfalfa caterpillar

Family DANAIDAE
D enaus menippe (HubnerL ...Cache....................... Logan, August 9, 1929

Monarch butterfly

Family NYMPHALIDAE
Aglais anti01Ja (Linn.L ........... Cache ....................... Loga n , J a nuary 3, 1928

Mourning cloak butterfly

Family SPHINGIDAE
P rotopa1'ce sexta (Johanssen)Cache ....................... July 14', 1923

Tomato sphinx
Oeleri o lineata (Fabr.) ............Boxelder ................. July 7, 1926

White.lined sphinx
Pachysl) hinx modesta................ Salt Lake ............... Salt Lake City, 1929

(Harris)

Family SATURNIDAE
Samia glov er i Strecker ............Cache ....................... Logan, July 5, 1929

Family NOCTUIDAE
H elwthtS oosoleta (Fabr.L ...... Sa lt L ake............... Salt Lake City, July 6, 1929

Corn ear worm
H eli othis p hlOxip haga ................ Davis ....................... B ountiful, 1929

G. and R.
Panthea

palata Grt ................. Da vis ....................... Bountiful, 1929

Acronita amer icana Han ......... Davis ....................... Bountiful, 1929
Oaradri na extima Wlk ............. Davis .......................Bountiful, July 25, 1929
Sel)tis a?"ctica Bd ~ .....................Cache ....................... Logan, 1929
Ag1'operia cogi t ata Sm .............Cache ....................... Logan, 1929
Sidemia d evastato?" Brace........ Salt Lake ...............Magna, July 16, 1929
Polw aoi1·a Stps ......................... Da vis ....................... Boun tiful, 1929
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Polia olivaea altua Sm .............Cache ....................... Logan, 1929
Polia allantica Grt. .................... Davis ....................... Bountitul, July 1929
Tmchea indirecta Grt .............Cache ....................... Logan, 1929
L aphyga?na exigua Hubn ......... Weber ...................... Ogden, July 16, 1926
La?npm nejascia Sm ................~Cache ....................... Logan, 1929
L(L?npm ba1'nesi Benj ................. Davis ....................... Bountiful, July 25, 1929
Agrotis c·nigru?n Linn .............Cache ....................... North Logan, August 1, 1929
Agrotis unic olo1' Wlk ................. Davis ....................... Bountiful, August 8, 1929
.agrotis havi lle Grt ..................... Davis ....... :............... Bountiful, JUhe 20, 1929
Lycophotia ?nar-ga'r itosa ............Cache ....................... Logan, 1929

(Haworth)
Variegated cutworm
Rhizagr-otis lagena Grt. ............ Davis ....................... Bountiful, 1929
Feltia herel es Grt .....................Cache ....................... Logan, 1929
Euxoa ?nessor-ia

(Harn.L. ...... Davis ....................... Bountiful, August 8, 1929

R<::aper dart
Eux oa tresticula Morr .............Cache ....................... Logan, July 11, 1929
Eux oa tesselata Harr ................. Cache....................... Smithfield, July 1, 1929
Eux oa 1'idingsiana Grt .............Cache....................... Logan, 1929
Eux oa injracta Mon ................. Cache....................... Logan, 1929
Euxoa declamta Wlk ................. Cache ....................... Logan, 1929
Euxoa at'rijem Grt ..................... Davis .......................Bountiful, September 1, 1929
Euxoa satiens Sm ..................... Cache ....................... Logan, 1929
Euxoa

sponsa Sm ..................... Cache ....................... Logan, July 11, 1929

Cerantica 1Jicta (Harr.). ........... Sa lt Lake ............... Salt Lake City, Oct. 7, 1927

Zebra caterpillar
Scatogr-a1n?na tri jolii (Rott.) .. Cache ....................... Logan, July 30, 1929
Xylo?niges rubrica Harvey.... Davis ....................... Bountiful, May 3, 1929
Eriopyga utahensis Sm .............Cache ....................... Logan, July 11, 1929
Autographa brassicae (Riley) Sa lt Lake............... Salt Lake City, 1929

Cabbage looper
Tar-ache abd01ninalis Grt .........Cache ....................... Logan, August, 1929
Tarachidia li bedia Sm ............. Davis ....................... Bountiful, June 29 , 1929
Tarachidia canditacta Haw ..... Davis ....................... Bountiful, May 29, 1929
Catocola irene var. valeria .... Davis ....................... Bountiful, 1929

. Hy. Edw.
Catocala aholibah var.
Davis ....................... Bountiful, 1929
coloradensis Beut ................ .
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Locality-Date

Oatocala aspasia Stkr ............. Da vis _. _.._.. _............._Bountiful, 1929
Oonacontia
~~,

sp .. _.. _.. _............. ~ ____ .. Juab .... -- .. --... --.... _... _.Mona, August, 1929

Family COSSIDAE

Prin onox ystus ro binae (Peck) Da vis ..... __..... _... _._... _Bountiful, 1929

Family HELIODINIDAE
Heliodines extraneella Wls .....Tooele .... --... -... -.-.---.- Mills, July 10, 1929

Family AEGERIDAE
Sannanoidea exitiosa Say........Utah. ___ _.. _...... __... ___ __ _Lehi, Sept. 3, 1906
Aegeria opa l escens Hy .............Utah_ ... __ ......... _..... _... Lehi, July 9, 1906

Pacific peach tree borer
Aegeria exitiosa Say................Boxelder ..................Madsen, September, 1923

...P each tree borer

Aegeria tipulitorm'is (Linn.) Davis ....................... Bountiful, July 1929
Aege1'ia 1'utilans (Hy. Edw.) Boxelder ................. Brigham, April 21, 1914,

Strawberry crown borer
Melittia glorosa Hy. Edw .........Washington ............ St. George, 1919
Pa1'anthene robinae_ ................... Salt Lake ............... Salt Lake City, 1929

(Hy. Edw.)
Locust Clearwing
M emythrus pyramidali s Wlk.Sanpete ............. _......Ephraim, September 2, 1929
form montana Hy. Edw.
B em becia tib ialis Harr .............Cache .............. --..... -. Logan, August 8. 1913

Family PYRALIDAE
Eg esta eripalis Grt ............. __ ...... Davis .................. -.... Bountiful, July 14, 1929
Mon01J h ila noctuella D. and S.Juab ......................... Mona, August 19, 1929
Loxostege sticticalis (Linn.) ..Cache ................... _._.Lewiston, 1923

Sugar·beet webworm
Loxostege commixtalis (Wlk.) Juab .........................Mona, August 19, 1929

Alfalfa webworm
Hypsopygia costalis (Fabr.) ..Utah......................... Provo, August, 1929

Clover hay worm
Ohalceola

iphitalis

Wlk ......... Davis .......................Bountiful, July 20, 1929

Galleria mellonella (Linn.L ...Cache....................... Logan, March, 1922

Wax moth
Mineola scitulella Hulst ............Cache....................... Lewiston, May 23, 1929
Ephestia kuhniella Zell.............Cache...... -.............. __Logan, May 1923

Mediterranean flour moth
Plodia interpunctella (Hubn. )Cache ....................... Logan 1929

Indian meal moth
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Family EUCOSMIDAE
(Froh.} ....Utah......................... Provo, July, 1929
Strawberry leafroller

Ancy lis comptana

Family TORTRICIDAE
Oacoeci a argyrospi la (Wlk.) .... Davis ....................... Bountiful, July 3, 1929

Fruit tree leafroller
Oacoecia rosaceana Harr ......... Davis.......................F armington, July 20, 1929
Oacoecia semi /erana (Wlk.) ....Utah ......................... Provo Ca nyon, 1920

Boxelder leafroller
Oacoecia cerasivorana Fitch .. Davis ....................... Bountiful

Cherry tree tortrix

August 18 1929
"

Oacoeci a n egun dana Dyar ........ Davis....................... Farmington, June 5, 1929
Amelia pallorana Rob ................. Juab ......................... Mona, August, 1929
Sulem i a baracan a Kearf ......... Davis....................... Bountiful, June 6, 1929
Peronea sp ..................................... Cache .......................
Phal oni a gr andis

Bsk ............ ~Cache ....................... Wellsville, July, 1929

Family YPONOMEUTIDAE
P lutella macu lipennis Curtis ..Weber ...................... Ogden, 1929

Diamond·back moth

Family GELECHIDAE
Gelechia sp ................................... Da vis ....................... Bountiful, May 23, 1929

Family TINEIDAE
Tine oZa bi seZZie ZZa Hummel....Cache....... _.............. Loga n, December 15, 1929

Webbing clothesmot h

Family LASIOCAMPIDAE
Malacosoma di sstri a Hubn .....Cache ........... ~ .......... Sardine Ca nyon, July, 1929
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SlTPPLEMENT3
1. BEAN THRIPS

H. J. Pack and C. H. Smith

The bean crop was seriously damaged by the bean thrips,
Pergande, in some fields in North Logan during
the summer of 1928. Many blossoms dried up and dropped off and some
leaves became so dry as to fall at the slightest touch. This species had
previously been recorded from Garland and Ogden, Utah, feeding in
the flowers of mother beets.
Helioth1'i ps fasciat'Us

Life History Notes

The egg is white, pear-shaped, and laid in the tissue of the leaf,
stem, vein, or pod of the bean plant. The eggs hatch into whitish
larvae that lack wing pads. The young thrips go through several molts,
become somewhat quiescent in the prepupal stage, and then become
adults. In three or four days the adults mate and begin laying eggs.
The length of time required to complete the life cycle varies greatly
and is much shorter in the summer than in spring or fall. Several
generations are produced each year.
Feeding Habits

The mouthparts of the thrips are cone-shaped, and the hypodermal
cells of the plant are punctured by forward and backward movements
of the head. The plant juices are then sucked up into the mouth. In
this way, with great numbers of the tiny insects feeding, a large part
of the surface tissue of the plant becqrnes damaged. Feeding usually
begins on the underside of the leaves and extends to the upper surface
as feeding progresses. After the leaves become dried out and lifeless,
the thrips move to! another portion of the plant. All green parts of
the bean plant are attacked. The younger and more tender parts are
attacked first, while the stems and fruit are attacked later. Due to
the extensive injury to the outer layer of cells; tissues become grayish
or whitish and shrunken.
.
Damage

Damage results from injury to the fruit, which lowers the grade
of fruit and results in a poorer product; the flowers are also damaged,
causing a dropping of the blooms and a decrease in the number of
bean pods. In case of a severe attack by great numbers of thrips, bean
plants may be defoliated in a short time; gr eat reduction in the number of beans produced naturally results.
The thrips cause serious damage to the floral parts of t he young
plants. They feed upon the tips of the petals of opening buds and
later upon the inner floral parts. Where thrips are abundant, they
feed on all parts of the flower. If only a few thrips are present to
each flower, feeding occurs principally on the pistil and stamens.
Petals on heavily infested plants are damaged over almost the entire surface; they become withered, turn a dark brownish color, and
3This portion of th e bulletin combines t he stu die of t he senior author with
t h ose of two of h is advanced students.
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fall from the plant before fruit is set. On many plants small pods
were produced before the thrips became abundant, but when the number of thrips greatly increased part of the pods dropped and others .
became scarred and whitened. Flowers showing noticeable effects of
the thrips' injury on pistils and stamens always fell off without setting
of fruit. As a result of the feeding punctures, anthers and stigmas
became somewhat withered. Probably this wilting is the cause of the
dropping of the flowers. As the bean is normally a self-pollinating
plant, destruction of the pollen grains would greatly reduce the number of flowers that would become fertile; weakening the stigma would
probably decrease the vigor of pollen grains, thereby decreasing their
chances to ge'r minate and successfully fertilize the flowers.
The thrips do not attack the bean pods until the more tender
leaves and flowers have become dry; then they spread to the less
succulent portions of the plant. When severely attacked the pods become silvery white, as do the leaves, decreasing the bean's value as a
green vegetable. In advanced stages of injury, they may become yellowish, withered, disfigured, and dry, at which time they mayor may
not become detached from the plant.
A. OTHER THYSANOPTERA

The following Thysanoptera have also been collected in Utah and
determined by J. R. Watson.
Aeolothrips tasciatus (Linn. ), on oats at Richmond, August 12, 1929.
Sericothrips variabi li s (BeaCh), on Doxelder leaves, Bountiful, 1929.
Frankli niella occiclentalis (Pergande) , collected on alfalfa and in
clover blooms at Logan, August, 1929; on cabbage and com tassels at
Enterprise, August 19, 1929.
Frank linie lla -moultoni Hood, on alfalfa. at Hyrum, July 24, 1929; on
alfalfa and in clover blooms at Logan, August 1929.
Thrips tabaci Lindeman, on cabbage and onions at Enterprise, August 19, 1929; in clove'r blooms at Logan, August 12, 1929.
N eoh eegeria verbasci (Osb.).- Utah is the farthest west recorded for
this species: collected on mullein at Blacksmith Fork Canyon, July
19, 1929.
L eptoth1"ips -mali (Fitch), on cherry and apple leaves at Magna,
August 2, 1929; in mines of Spilonota oce llana on cherry at Centerville,
September 7, 1929.
2. CLOVER LEAF ,\TEEVIL
H. J. Pack and L. C. Fife

The clover leaf weevil, Hyp era punctata (Fabr.), was first recorded
from Utah in 1912. Since that time a few local outbreaks have been
observed, particularly at Hooper and at Magna.
Eggs

The greatest number of eggs of this weevil are laid in the dry, hollow alfalfa stems lying upon the ground among the stubble. The eggs
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are usually laid in a linear fashion, crosswise of the stem; in large
stems they are sometimes placed in two rows. Eggs have also been found
upon the ground, in clusters of 10 to 12, placed on end in the damp
soil and glued together with a sticky secretion ejected by the female.
If alfalfa stalks were present the weevils readily oviposited in cages.
Eggs are sometimes laid at the base of the leaf petiole; occasionally
they are deposited in the center of small green stems and at times
they are glued singly to green or dry stems on the underside of leaves
and on leaf petioles. In cages the adults readily deposited eggs in dried
wheat· stems as well as in dry alfalfa stems, seeming to prefer thin
pliable walls through which to oviposit. The egg clusters which were
counted contained from 5 to 24 eggs each, with an average of 10.0
egg:; to each cluster.
Incubation of Eggs

The incubation period of eggs varies greatly. During warm weather
the incubation period is short, while eggs laid after October 31, 1928,
did not hatch until the following spring. Eggs deposited on October 10
hatched from October 30 to November 5. Eggs deposited on October 22
to 24 hatched on November 10. Those deposited on October 11 hatched
from October 31 to November 1. Eggs deposited on November 1 to 3,
hatched from April 15 to 20, 1929. The last overwint ering eggs hatched
before t he last of May, requiring an average of 169 days fo r
development.
Hatching

As t he egg is about to h a tch, the dark head of the larva may be
seen through the shell and movement m ay be seen inside the egg. By
means of mandibles t he larva brea ks a hole t hrough the end of the
shell and escapes.
Larvae

Larvae feed both day and night; when not feeding t hey m ay be
found coiled at the base of the plant, hiding under the debris. The
young larvae ascend t he pla nt by a' spiral course, moving upward
around the stem and using t he mouthparts to aid in t he ascent. If
disturbed while feeding , the larvae fall to the ground and remain
motionless. Larvae feed but little during the first two instars and are
sometimes in the second instar before they leave the inside of the
dried stalks. The larvae leave the stalks through holes made for the
egg punctures.
Larvae pass through four molts befo'r e pupation. The length of time
between molts varies with the temperature, food supply, and humidity. The time spent as the first instar varies from 8 to 15 days. The
second instar lasts from 8 to 22 days. The duration of the third instar
varies from 7 to 18 days. Herrick and Hadley4 found in their locality
that the fourth instar required from 10 to 17 days.
Hibernation

The clover leaf weevil overwinters in the egg, larval, and adult
stages. Of the overwintering eggs, only 27.7 per cent hatched, the high
mortality being caused prinCipally by a mymarid parasite, Anaph es
4Herrick , G. W ., nd H a dley. C. H. " The
Agr . Exp. Stn.. Bu!. 411 (1922 )

loyer -Leaf Weevil." Corn ell (N . Y. )
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which began emerging in the breeding cages on March 23,

1929.

Most of the larvae reach the third instar before cold weather stops
development. The larvae overwinter in the debris at the bases of the
plants; at the first indicatiOon of warm weather when alfalfa starts
growing the larvae are also warmed and they come to the plants and
begin feeding. Feeding injury at Magna was first observed on April 14,
1929.
Pupation

The mature larvae begin spinning cocoons from 2 to 5 days before
they enter the pupal cOondition. These cocoons are spun Oof rather
coarse silk and are found just below the surface of the soil. The adults
emerge iIi from 7 to 11 days after pupation, during the latter part of
June and early July, 1929. A few larvae pupate without spinning
cocoons.
Adults

The adults emerge from tnt' pupal cell by eating a hole in one end.
Beetles were first observed at Hooper and Salt Lake City on May 18,
1927, on May 28, 1928, and on June 4, 1929. Mating was not observed
until August, but mating occurred frequently after this time until late
in November, frequently continuing over a period., of several hours.
Mating has not been observed in adults that have overwintered. A few
adults emerging late in the fall succeeded in living through the winter,
existing in cages until after the middle of March. Of 53 adults placed
in cages at Logan, only 5 were alive the following spring- two males
and three females. These females deposited a few eggs between March
16 and 20, but none of the eggs hatched.
The adults are rather 'strOong fliers and when flying with the wind
may travel a considerable distance. This beetle also floats on water
and may be distributed to some extent with 1rrigation water.
Control

During 1928 adult weevils were found in the field covered with a
white fungous growth, Sporotrichum g lo buliteru m Speg.5
Duririg the spring Oof 1929 a mymarid parasite, Anaphes p?·atensi.s
Foerst., destroyed many of the overwintering eggs. When parasitized,
H ypera eggs do not retain their normal color, but several days before
the parasites emerge they turn black all over. SOome of the eggs contained two parasites, both of which emerged. From 599 overwintering
eggs of the clover leaf weevil, 243 parasites emerged. On dissecting 31
H ypera eggs that did not hatch, 48 more parasites were found, making
a total of 290 parasites from 599 eggs. Of the clover leaf weevil eggs
not parasitized, 155 hatched. Of the parasitized eggs that were dissected, 54.8 contained two parasites. Counts to obtain the sex ratio
of the parasites shOowed 75.8 per cent females and 24.2 per cent males,
with a ratio of 3 to 1.
(Oollege Series No. 284)
IIDetermined by Vera K. Oh a rles, Bur eau of Plant Industr y, United States
Depar tment of Agriculture.
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